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(~uri'! 2] JJl\7-ra':JJmll&~jjl:::t31 ll, lrt~il:t!l!jJrIiJ 
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(0001] 
(i'fJiU.O)frJJfl5J'l1f] : O)3!iBJj(;t, JJHra':JJml*Hjjl::t3 
I ) -Oief~ i:: tJ /"1' v ) \-I::*ll:i1f1~Jt::t!l!;JJNiliiJil: JbiJiI]'~- is : 
i:: I:: J: ") l, 1l1~{*Ji:!tO)GtiRU i:: lI91iil~ HT J ;fj'(j;f,r{::Il!I-t 
~ 'b 0) "C«) ~. : 0) J: '5 7£;fj'(tA:j(;t, f;tmll*li1!f!Jl'!, mff 
Ittgf!1L '71;7 D~'fifl'iilli, fflWII!H~lO<:pn~t!Tt::fUJfl L 
f~~Q 
(0002] 
(1it*O);fj'(j*i] JJl\'fr.':JJMi'!ii%(*jj (Atomic Force Microsc 
ope;AFM ) !;tlrt*4~liill:!:;€~W)ra'l:itJfl-tiS:JJ!;:J: f)j;f-
lit HiH4f-t is tJ /T I<J \-1: ~liil] '" tL~ ;!tlli: il: Jfll 1 l , 
li%(/J\lli'!I1XV')[1!Jr"!O)il9!If!lUl:1T ~j #fr L I )mmtlijj-C;Ji, is (Bi 
nnig, Quate and Gerber, Phys. Rev. Lett. 12, 930, 
1986. ~Wi{) • Martint,!M /"TI<)\-I:*f~;JJNIIJil:11oi 
l, )t;JJNJWJiBZIV);!tl~i!' to lrtif4{: J: 0'11:JJ il:twtfJ-t ~ jJ 
it'il:Il!I3!iLt:: (Y.Martin, C. C. Williams, H. K. Wick 
ramasinghe: ,J. App!. Phys., 61 (1987)4723 ~Wi{) • 
Maivald t" t:lJ:U'Radmacher t,!;t;JJNIIJlJl[AFM il: 
1l!I3!i L, lrt~il:~;JJNi:iJ '" itt: 1IIfV') iJ /"1' v J \-;JJNiIlbJ;6,& 
iJ't" ~1i5'i!'I'til:iltlfl!JLt: (P. Maivald, H.J. Butt, S. 
A. C. Gould, C. B. Prater, B. Drake, J. A. Gurley, 
V. B. Elings, and P. K. Hansma: Nanotechnology 2 
(1991) 103. IHFM. Radmacher, R. W. Ti 11 mann, M. Fri 
tz, and H. E. Gaub: Science, 257(1992)1900~Wi{) , 
::hl: !;tj!!,:O)j&!:fti1T~'.bt,j;f-~I!:::;JJNi1Jil:1f.j~ T, ,jj\fM 
;JJNIIJHfiitfJ-t ~ jJ5'\!;t, r~1Il (: J: ") "C!~~~ht: r- / .1, 
Jv1fllml~J:jijjiJ;«) is (K. Takata, T. Hasegawa, Sumio 
Hosaka, Shigeyuki Hosoku, Tsutomu Komoda: App!. Ph 
ys. Lett. 55(1989)17~Wi{) " :il!;t, Cretint,{:::J:.., 
"(r9l'!1lJ::~iliV')lI91if!(~{:fIjJfl"'tLt: (B. Cretin and F. St 
ahl Proc IEEE Ultrasonic Symposium, B5, 1992. 
Wi{) .' 
(0 a a 3]-jJ, 1l1~:JJmiY&jijj (Friction Force Mic 
rascape; tl.TFFM i:: -t ~) !;t, lrtf~~jjij i:: j;f-litO)Il1~:JJ 
(:J: is tJ /"T v}\-O)Wi! t·tL U!h l, 1l1~:JJ!:J: is 1191 
iilI;HT'3JJl\Ha'jJJlIHlit~l!T;Ji,~ (C. M. Mate, G. M. 
McClelland, R. Erlandssonand S. Chiang, Phys. Rev. 
Lett. 59, 1942, 1987. ~Wi{) • 
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( 2 ) ~1l!I'f6-323834 
( 3!i8JW~¥i~ L J: '3 i:: -t is ~iI!!] L iJ' L, FFM "CmJtff 
V'J[1!Jr"! i:: 1l1~:JJ V'Jc5HltiA'§:fj1, l'7£ II: i:: iJ;t~tf,j", tL l II 
~ .. : (?)ffllEll!;t. [1!Jr"!!:J:.., T 'b tJ >1' I</\-V')JN l:il 
iJ'i£tU~/I1')"Ci!',iS. MtJi'L 0' shea~!;tirefH:tll!;JJN1IJ 
il:110;( l, fjl.rl:Il1~:JJ!:J: ~JNtil;JJNIIJO);JJN~lIiil:iRU5EL 
t~ (S. J. 0 . Shea and E. WeIland, App!. Phys. Let 
t., 61. 2240, 1992. ~Wi{). LiJ'L, ::"C!;ttJ>1' 
vJ \-O);JJNIIJO)Ili:11lff¥fl!±;fIjJfl '" tL II )7£ I). H:, ~ 
: T!;t 1 B"CO)~ti~U7'-)7 0)11, TlI91ii!;tiJ' '" illl 17£ 
11, fiE -, l . fiE*o)FFM Utl'Z lll1~:JJ I: [1!J r"!O))tllit'l't 
iJ'lttLt~lI91iiil:~fJ!-t ~ hit'I:") I II MJiliJ''''tL l I 17£ 
I) ,. 
(0 a a 5] C:V'J3!iBJj!;t, J~.JzeLt~FFM O)ro'iI!!,~H~i~ 
L, lrtf~O)[1!Jr"! i:: 1l1~:JJ il: J't < 7tllit"C~ is JJl\ 1'-ra':JJ~!fH*~ 
~jjl::t3 (t0i~U5E;fj'(jJt.fil: tJiliJlit' ~ c: i:: il: EI a~ i:: -t ~ 'b V'J"C 
;Ji,~ " 
(0006] 
(~*iI!!Uli~-tU:/I1')O)'ff'l] :V')Elil~!::i1J;6L l, : 
V'}'lE8JjO)JJl\ 7·ra':JJmf,IUjj!;t, JJl\=rra':JJmf,ltlij!f::::t3 I ) l , 
lrt~ i:: j;f-m:11l:i1il~7£tl!!;JJNIIJil:{tffi '" it is ;JJN1IJ~jiil: iFm 
iiS:I:il:~t&1: LlII,t" H:, :O)3!iBJjO)JJl\::fra,jJ 
mli¥UUJ J: UHHra'f; mli¥.tJ!)jI:t:l (t ~ lrtif41!f!Jl'!jJit'!;t, 
IllFf'-ra':JJmmtliJ!I:.fs\ 1 -c, ,jj\1~1il: tl!!jJrIiJ I::;JJNIIJ ~ 1'!:. : 
O)lrtif40)tl!!;JJNIIJI: J: ") liIDJiI] '" tL is tJ /T I< ) \-O)iI!!(f 
;j: t:!;tWi! ttL;JJNlIJV'llli:A1lI: ;JJN~li\il: 18J1IIf(:iltiP!J L. : O)ilt 
i~Uitllil: Jfll 1 l;JJNIIJ;JJN~lIiiit:l J: U;JJNlIJili:11l if! il: Jl'iJllt-t ~ : 
I: il:~~1: I)~" 
(0007] 
( {tffi] lrtf~il:tll!jJrIiJ !:;JJNIIJ", it ~ 1:, tJ /" TV} \-V') 
il!!lf;!tilllWJNiljEjiJL=(-O)li',) f) i't I l(li:jiil: rp'L,I:;JJNiIlb'9-
is, Wi! ttL;JJNIIJO);JJN~lIi&UIli:11l I:: !;t1:;JlicJ: V) iJ ~~:JJ V') 
hiJ'{;tiS iJ'I:*~ I )l!!'!"il: &!J'.-t. U::iJ'''' T, IN ttl 
;JJN1IJV');JJN~lIi&U'(li:11l il:ill!J5E Lilcliik-t is: i:: I:: J: .) l , 
~jJ il:~11 < lRil9!'9- is II91liiJ'f~ t,tL is • 
(0008] 
(~fji!llm t:.l.T, : V')3!i8JlO)~Hm il:-~fji!lIJ1J il:iJ'-ttRiliil 
(:")P-Olt8Jj-t ~. tRi2 (:i:H 1"( I !.fIJl(Hu,nml"tfijj"C 
i!', ~. JJl\'fr.':JJmi*)(~11 U;tlrtf-lE 2 i:: lrt:f'lE 2 H~IIJt' 
~ lrt:f'lfi~~IIJ~ji 3 U:;€it 4 i:: iJ /1' I<J \-mRU~ji 5 
l:iJjrlliill~ji6 i::&U~iJ'~ji7 i:: il:IFmi lIl~., lrtf-lE 
2 !H-V')~iJij{:~Jt:f'18 H'Z fJI1(t{',: I: iJ'-C~, iJ,")lrt 
f~E 2 !;tiJt*~fi~~IIJ~[!(f. 3 I:J: ") l~~IIJ'" rli:,., j;f-fit 4 
t;tlrtf~fi 2 J:.O)lrtf-l8 !:1fi'JlI L T ili:ji L, tJ /"1' v}\-
1 1 O)$'G!tffil{:ijjH4f~tL II )J"., iJ /"T 1<)\-iltlfl!J~[!(f. 5 
!;tv--lf-3!ii£~ji12i:::l'GtwtfJi*1 3I:iJ",7£fJ, v 
--+t'-~E:'tiil1~ 1 2!;t v--lf-c·-.!, il:;'J /"T I< )\- 1 
1 (:nz~tL, H::l'GtwtfJi*1 3!;ttJ/"1'v}\-1 liP', 
O)lRM:l'Gil:twtfJ L l;'J /T v)\- 1 1 V')Ili:[!(f.&U·~~il: 
m~lJ-t ~. :l'GtwtfJi* 1 3 i:: L l !;tJ::Tft::IJ 4 'iHIfIjO)(\i:ji 
l!&i1&:l'G#ltfJm\ ( P S D) il:(lJ!Jfl~- is: I: i:>" 
( 0 0 0 9 ] ilJlJmJ~t!!L 6 Lio ,y;71 >l\1l$!lt& 1 4, Z!liili 
ilJlJmJ[1lJNH 5, y 5E~lgii}J'El£t& 1 6, x)mlgii}J'El£t& 
1 7, x 5E~lg ii}J'E1£ t& 1 S, 1Jn'l¥t& 2 1 Hili:i. TIl 
is, ,:~'(,!;J:7J>71//\-110)*!liilijn"J~xif!iIi, Ji!l!liili 
:1JrliJ~ yif!11L irtffS(T)i$;~'il!:1JrliJ~ zif!iIi!:JI)(iS, ~~~'1ifl 
7 {j:jIHl)jjjl$!lla~~~t!!L 2 2, jjjlJ:1J(ili1lla~~~t!!L 2 
3, [1I]r'1i1a~~~t!!L 24 xlili:i. n liS, z if!iliiIJlJmJ[1lJNU 
5 {j::)\,;:19Uflt& 1 3 i.pt,O)lg~H'l'hTT t]./1' ~ /\- 1 1 
O)iilt!!L&U;g;;~(:Xj16l TilJlJmJlgii}~ irtf~i'l,~~iI)~t!!L 3 
(:t±ttJ l, irtfli'l 20) Z il!iIi:1JrliJ (*iiE:1JrliJ) O)lilt!!L UlJmJ 
i'"iS, x5E~lgii}J'E1£t&1S&Uy5E~lgii}J'E1£t&1 6 
{j:, iref~i'l~~lIi:1J~t!!L3 ~ x:1Jrilr, U~{j:yhrilr{:jiHFi­
iSig~~J'El£ l, lir\Ni'l,~~iI)~t!!L 3 (:Ani'" is, xim(g 
ii}J'E4_t&17-cJ'E4''''iLt~ximii\ii}~JJu'l¥t&21 1\ 
T y 5E~igii}J'EHH 6 O)lg ii}(:1Jo'l¥ '" htdii:, lir\f/i'l 
~~lIlJJ~t!!L 3 (:AJ) '" iliS, Cl '1:71 /l\1l$!lt& 1 4 {j:xim 
(g>yJ'E1£t&1 7-cJ'E1£"'ht~ximlg~~~ffi1(g~t IT 
An L, :Jtt1iWt& 1 3 O)Wn ~l\1l~1i'i l T ,((T)Ximmt71'0) 
jjjl$!l tij'Di§ (gii}~ Wni'" 6, ~~~t!!L 7V')jjjlil)jjjl$,lHi~ 
~~t!!L2 2{j:, 0 '1:71 /l\1l$1i'it&14iJ't,O)jjjl~li'i(gii}~ 
An LT t] /1' ~ /\-1 1 (T)'I~iI)~$Ii'i(i~~~ L, U: 
[1I]t"l(i~~~t!!L 2 4 {j:z il!iliiIJlJmJ[1lJNU 5 O)Wf)iJ't, lir\f'f 
S (T)~jjjj(T)[1I]t"l x "ftJHti'" is , 
(0010] ~(T)J: J (:1ImtC'iLt:w"Hu'nli!l!fil'tMH:J: 
6 lir\f'f(Tl1!!!l\'!:jl'JIll;J:IX(TJJll! r) -c il'> is, lir\1Qi'l2 0) y !IiiIi,~B 
iI)(g~(:, xim(g~J'El£t& 1 7 -cJ'E1£ U:xim(g~ Ho 
:i. Tlir\ffS ~Wi~iI)C'ii" is, "')1 l-C', irtffS O)~iI)O)ms 
J:il:~iiJfjl C'iliS t] /7 ~ 1\- 1 1 O)iljj(f~iI):b J:U* Lil 
~iI)~ J:f:tr:tt 41l'j!frj(T)(ilt!!L1/tI:~:Jtt1iWt& ( P S D ) 
~ 'ff'9' is :Jtt'l'!Wt& 1 3 -ct'l'!W l, 0 'Y :71 /l\1lI~!lt& 1 4 
~ JIll Lil~lIll)(TJjjjl$!ltiili1l~iftlJ5E l, ~il~ )~­
Y-r!L-<l /1:::;L - :7~(:~c*$l, B91(i~~~i'" 6, ~ (T) 
Ilii, t] /7' ~ )\-O)iIiIi!i'~iil(g~-0)(J£JWJib'Z~mt1J'iJ>~5E 
(:~6 J: -3 (:irtf'fi'l2(T)ziilt!!L'1::71- 1')\'1 ;7iIJlJmJi' 
6, ~ (T) z (ilt!!LilJlJtlPii\ii}iJ't, rnt"lii ~f1} '( t] /1' ~ / \-
1 1 0)* Lil~iI)(T)~$!l:b J:tfiili1llf!i:: Jt'i!S1i'" 6, ~ (T) 
W!!X{: J: ") -(, J;l!jjj{i] t nDt"lc;').llIg1W-C '" t~iJ'!:::l iJ'~ 
t1iilIE-t is " 
( 0 0 1 1 ] rDt"lo);i', is irtr~ S ~*J'E8JjO):1Ji$;-C1!!!l\'!:i'" 
6 ~Ji\i'i(::"') II -(, [llI1 ~ JIll 1 Tillt8Jji'" 6, irtf~ S1 O)n 
O)itJllil. x S (y -, z - ) , ~M 4 J:O)i]itJll.17: H 
(y, z) t~-6 t ,~il t, O)rA'(:::i$;>Iii!i] F N t fii\'jjj{n F F 
iJ'ltilli'" is,. ~ O)*sJ:il:, t] >-T ~ )'(-rp,L'J!irtlJ:O)i/. C 
(Yo, Zo ) (:::lj:, J::1JrliJO)iIiIi(f~iilZo ttJ/"T~ 
)\-J!irliO)JWJ i'J 0)* tiljlj ¢ t iJ>J'El£i'" is .. ~ O)jjj( til!j: 
lir\flS O)1;j/!ic e t Jli!fjjj{(*~0) 2 "')O)~~ (: J: ") 
iliS, ~~-C, t]/1'~)\-110)iIiIi(f~iilfi~)(:(:~ 
6 J: J {::irtfIS O)iil1ifl z .. ~ 7 1 F) \ 'Y ;7 ilJiJ1Wi'" is 
t, w( tiljlj L iirtf'fS (Tl1;jJllic e t J;l!jjj{(**5l(:16 L T~)(: 
O)(ilCC~kJ I) i'i -), ~ O)IliiO)&ref'f S 0) J: f (il1ifl z - ~ JIl 1\ 
( 3 ) *l'OO-'l"6-323S34 
iSurefISO)rll!C'(T)5Yi'ff ([1I]t"l) ~~i'"il'J!(M>f1}t,il 
6, .~ ilfJ'Jll!:'IM JJl\ HA'i] li!I!l~J:j;Jj;lPH is [11] t"lla -c il'> 
is, ;tt~, ,:O)4~!IJl'(", lir\'ji'IS ~Wi (y) :1JrliJ{:1t~L 
T, 1;Jllct J;l!jjj{(*~(T»);:i" C' {::!t L T~ll"9' is t] /+1-, 
)\-110)W(til(T));:i"C'~il'J!li(t{::JIllliS(TJii, tiE* 
o)FFM -c il'> is " 
(001 2]':1J, irtf~SxWi (y) :1JrliJ(::~iI)C'ii"iS 
t, t] >1- ~ )\-O)iIiIi(f~iilt? J: Lf* LiljljiJ>-t-O)~kJ i'J 
i'il liilt!!L~ rp'L,{:~iI)i'" is, ~: -c:!ll:~~ i/.!j:, J;l!jjj{n 
O):1JrliJ {j:~iI)O)~I!~lru' (:::b (t is lir\f/ S t ~j;Mi1ljj ill!JJ!: 
O)rliJi" (:16 L T &:'iiii'" is ~ t -C'" is. ~il(:jj L T, 1;j 
~c(::,J: 6* / Hj:, Jll!JJ!:O)rilJ'" {:J: t,~1 \, 
ljh'(, J;l!jjj{n!j:~iI)(T) 1 JWJJ!JlO)re'(::);:'" 7J:~iI)~i'" is 
O)(::Xj L·T , 1;jl\c(::J: iSjjj( t·il't:-;< > Hj:);:", ~~iI) 
~~C' 7J:I " .: (T)*sJ:il:, W( Lil~iI)(T)~$liI&Lfiili1l!:: 
{j:, 1;Jl'ieJ: 'H J;l!jjj{J] o)!l :l iJ'!J:0 iJ'(:j, '" ~~I,lIIl~ & 
!Ii'", ifE·) T, W( Lil~lIlI)O)~$liI&Lf(ili1l ~ 0 ,) :71 / 
l\1l$Ii'it&~ C O)jJHlrllXl\1l~Ii'i*IH: J: i'J iRIJ5E lilcliU 6 t, J;I! 
jjj{n ~5ffi < &:il'J!i'" 6 il'J!(iiJ>j1} t,il 6 , 
( 0 0 1 3] (~,~(1irJ) il'J!lilW:1t~JWJib'Z~ 1 A","'n' 
yJJjIi](;:7t~ LTlb t:. t] /T ~)\-!±;t I) /}t7..:Jt 
'f:Dil!;t±i!l'!0))\·1,5E~O, 0 2N/m , ;It~JWJiB!~1 3KH 
z (T) L 0) ~ JIl I \t:. irt1~H:{j:jf 77..:lI!it)j(J:0):ii\:(T)i!!\~Jl!! 
~mpt-:Q 
(0014] [llI3 (a) {;t, t]/T~I\-O)iIiIi('r~liliJ> 
~5E(::~iS J: -3 (:ilJiJmJLT11}t:[1I]t"l(i-c"'iS, il'J!(ijll'i1lX 
{j: 50 o nml"l:1J-c'''' 6 , J!!!i(iHJ!iJI){:WiImi'" MIM({/l, 
~~~I!J(::J: is U!LhiliS [1I]t"liJ>il'J!(i:'lk(*(::-5J'1\Y: Vel 1 
6. [llI3 (b) {j:lir\f~{: y :1JrliJ(T)Wi~iI) Ho it: 
tjiji'iO)t]/-Tv)\-O)*til~J:1J(;:J:iSil'J!(i-c', (a) 
t i'il '~:li!bji)j(T)il'J!(a'Cil'> 6 iJ>, -'I"±l!~il'J!{~rp (: AiJ' t, F ;t 
-C'O) 6liipM:J[./i;lf'J,-~1Il1)0)~$liIO):fi:liJN!lWll,;t t::, B {j: 
5 ~ (, i~0)1iI!i/j,#IliJ;i!Us lJ:: L (T)-C'«) is, 1iI!i/j\#Il-c'O)~ 
1~!l(T»);: '" C' {±-'I"±l!~'lEf1\jll'iIlX(T)'j'-5:Hil-C'''' ") t:, [1I]t"l(i 
(T) 5 ·)(T)t.!bT'J1iJ;~l'(:({/l t ~tb tdlHli ~ .li:ttn \ 
6~t{f~I\, ifE-'l" ~0)6-)O)tjij)f)j(T)jjjl$lIi1il!i/N±[1I] 
t"l(:: J: 6 L o)'(U~ < , Jli!fjjj{niJ> Ij\ C' I If:iJI) tlt5E-ci" 
6. 
( 0 0 I 5] ~ t, (::[llI3 (c) {j:, ~1iIJO)iili1l(i-C'" 
6. jjjl$liIli{±[llI3 (b) -C'1iI!i/j\~ ~:i. 6 AiJ' t, F ;t -CO) 
6liiJ')j-CJ$(:1iI!i:k:(:~' ") t:" ~ tdj:~iI)(T)iili1lil!iliJ;i1l 
jjP'J{:/j\C' I \~ t ~~U1'cj" 7,) "lI\t{:**O) J: ~) c0:'>Iii!Jfi 
*O)!t~O)(ili1lil!iliJ>Jj\C' I lijiji'i!j:, :r..1'1"~'-jl't~iJ> 
Ij\C' I \~ t {:i1l~t 6" 4-0)J: -3 (::Wi:1JrliJO)i1ljj)!I!iI)O) 
ijiji'i(::{j:, :r. ;f'IIA-j'!\:'X{j:J;I!jjj{(: J: 6 o)-C' ,(ili1lil!il 
iJ;/j\C'I\~t{j:, J;l!jjj{niJ;/j\C'I\~t LTIl6, ~ 
il!±, ~$!lfpt,f1}t?il6$sl1iilt~l'1(l, ~O)$s~~H'{t~ll 
i'" 6 0) {:f9:Ji."') , 
(001 6]l'LI:[llI3 (a) iJ't, (c) i-cO)$sJ:il:H% 
i'i'~' is ~ t (:J: '0 'C AiPt, F;t -Co) 6lii)i)j{j:, [1I]t"l{:: 
~~th t~~4f1l&iA!) 6 (7)"(ti;;J;' <, il1Il!i!:tJ iJl/j\ C' 1\ ': t (: 
~4fjl!(iJ' cr) 6 *!bjiJi"(' J', 6: t iJ'li'1i~l?,('I' t~ , 
(00 1 7] :ili:X1l '(1'RI3 (cI) l;l:t;f;*(7)f1l11!i!:tJJ!!i 
j*t~J!ml '('r"j Lt!bjinlljlWltlt Lt: t, (7)'('J', 6" ,: (7)iJl!1i* 
(7)~1l&l;l:[1I]r'JiI!1'RI3 (a) tl;l:~>d:'"'(I\'(, [1I]r'Jt:J,j~ 
(7)~ltSI, i'>d:;b i;, il1Il!i!:tJ t, ';lf~ l '(\\ 6: t iJ'lil!;bh 6 
iJl, [11] r'Jl:WfjifC' h'(, BJl~l:il1Il!i!:tJ l: 1; 6 t'j'ljlm"( I' 
6t:ll\jiJil;l:>d:I" ~ (7)~ t l;l:, il1II!i!M:~1RSl.Jl::iJl!1{l!i~T 
6m1jj~l::Il!IL'(, *4!iBJj(7)iJ /TVI\-(7)*thll.m~\i':: 
Ifjl I 6 ni$'iJ
'
fft*(7)FFM 1; i'J L < {th'(\ ,6 : t 
l,'(1 16. 
(0018] 
fll!lI.m~lI.m$liI{I!(7);j;1i!N;l:il'iJilZ lJ~, : (7): til'l?, A iJ' I? 
F ~ "('(7) 6 ~)1!TlU<iEl::H'tif Lt~{'Ffh ( :.1 /;'7 ':: Y 
3/) "('J',6:tiJ'fljHJjLt:. ~t:, 1'R14l;l:iJ>TV)\ 
-(7)lI.mlll)(7)lI.m$liI&U{iltIMlI.mlllJJmJi&~ilXfPIi"('cr) 6" :J 
/;'7 ':: ;t.- '" 3 / J:. "(UlEfiI'llIHl' 1; r) fiI' l::lI.m$liIiJ'/j\ C' ip 
.., t~, {iltfll;l:lI.m$ii\ll t'BJjg:\!'>d:~l;l:>d: I liJl, AyfiJ'l:J!t/v 
"('116. : (7)~l{[ii]tl:mJi&~\i'::~I~C'1t'( t.,J!!i~l:::l;l:~I~ 
L>d:iJ'..,t~, .:(7)mliclllJ;I:,:: "('llJjli!lt::.7 >"7 ':: ;t,-
y " / (7)il1Illi!:tJ (7)'1i1illl:mJiS<:*j((7)J1Il\i':: 5i1 < ~Hr MII'1i 
ll'1"(l;l:>d: < , {1!l(7).X iJ .::.;(A (: 1; 6 : t hRUji-g-6 " 
(0019] 
(4!iBjjV')j\'jJJ,!I;] :(7)1;:i l:::. :(7)4!iBJj(7)!W:'T-ru':tJJ!!il'UJ! 
.fS 1; lj !W:'T-ru':tJJ!!imt~J!l::;f3lt 6lilt1QllJjli!ni$'l::;f3 I I 'C 
l;l:. liltfi(7)[1I]r'J t il1Il!i!:tJ \i':: .til < 7tllit"(I' 6 iJl!1(I!i$'\i':: j~ 6 
: t 6. il1Il!i!(7)!W:ltSIl::l;l:, 'E / v 1 f-iJ'~h12~ 
r (7)[11] r'J. *iEl:Jq,l'tif L -c \ I 6 !W:'T-5J''T-<71:fli5iji'li>d: C'fJl 
Il!I~T6" :(7)1; ;H::~~>d:il1Il!i!tllj;FJ!~HnJiT6 
l:l;l:, il1Il!i!:tJO)5J'lP(7)iJl!1{I!I~iJ'lJj1~1l>d:'fjl!fiJ' 'J t >d: 6 " 
~ t~, flI!lI.m~(7)mJi&~ \i'::~;c' t~tlbfl(7)~:±li§.J'}(7)lI.m$liI;f3 
1; U{iltfl(7)~ltiJ' I? IR'fru'J;6'&'1i t., liiJ'{iIIi"( '" 6 • 
(0020] :(7)4!iBJjl;l:, ~5<\~c$l\mI~, illti*l7)ir,lit:M 
O')J1I1Ili!~'¥'Ii. 'ijifri(7)~ffilliHi1ilbt l*iE(7):.7 /;'7" ;t.-
'" " /' fYi/i) t 1Jl([i;J5i:BJj, ir,lit:f .tilO'm~t9(~1~, r. 71 
( 4 ) ~1lfI'f6-323834 
;j;'o :;SI.JJ;6l1ll:::filll"(il>i 6" ~'¥l::: ,~1ii!i17~"(Jzjy(t~m)[*ffi 
>d::.7 /;'7 :::t .. -y 3 /(:1:. *.1¥iml~. '+''''i$:;jjt'T-(7)*llil 
l:il>i '? '(1!l,(J11l\i'::~;c' 6 t.:ilblill"i't'>d:1l\'F!Ilii£'~'("il>i 6 
iJl, .: tL~ '(,~)l!W.til < ftlj{ij!>d:~:±li$'lj:!!i\iJ' 'cd.:., : (7) 
1; :, >d: J;6lljl=l;l:, : (7)4!iBJll;l:~(::xIJJ,!I;\i'::4!itJl!'9 i:, , 
(l21iE(7)MJli>d:i~BJj ] 
(1'RI1 ] iJ /7-vi \-(7)jfi;~\i'::jj\'9lmiE!J1;*,j~BJjI'Rl. 
(1'RI2] IJl( 'T-r"':tJJl!!VIt~J!\i'::jj\T:mnJt,jll8JjI21. 
(1213 ] ~till!j ~ ht.:[1I] r'J(7)[1I]r'J{I!, * ttLlI.m~(7)lI.m$ii\ 
ii, ~ I:M~~(7)iiltfl{ilkljil1ll!i!:tJj[l{Ii!UJ!jj \i'::jj\'9.lz.($: 
I'RI. 
(r,))14] t; /T v ) \-(7)* t·hll.mli}jll.ml~ii\lk(fHr.tfI(7)Jliji& 
*X{Mf'Ii\i'::jj\'977 7 .. 
(j;'f.J'}<7)&llHJj ] 
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